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I. General Information
All reagents were commercial and were used without further purification.
Chromatography was carried on flash silica gel (300-400 mesh). All reactions were monitored by TLC, which was performed on precoated aluminum sheets of silica gel 60 (F254). Melting points were uncorrected. Unless noted, the 1 H NMR spectra were recorded at 500 MHz in CDCl 3 and the 13 C NMR spectra were recorded at 125 MHz in CDCl 3 with TMS as internal standard. All coupling constants (J values) were reported in Hertz (Hz). High-resolution mass spectra (HRMS) were obtained using a Bruker microTOF II focus spectrometer (ESI).The compounds 2n with dimension 0.13 x 0.11 x 0.10 mm, was glued on a glass fiber. Data were collected at 293 K using graphite-monochromated Mo Kα radiation (λ = 0.71073Å) and IP technique in the range 2.19° <θ < 27.48°. Empirical absorption correction was applied. The structures were solved by the direct method and refined by the full-matrix least-squares method on F 2 using the SHELXS 97 crystallographic software package. Anisotropic thermal parameters were used to refine all non-hydrogen atoms. Hydrogen atoms were located from difference Fourier maps.
II. General Procedure for the Preparation of 2 (2a as Example):
To a soln of N-(4-ethoxyphenyl) substituted pent-4-ynamide 1a (1.0 mmol, 0.35g) in toluene was added PTSA (1.2 mmol, 0.16 mL) in one portion .The mixture was stirred at 60℃for 20 min. After the substrate was consumed as indicated by TLC, the resulting mixture was then poured into sat. aq NaCl (30 mL) and extracted with CH 2 Cl 2 (3× 20 mL).The combined organic phases were dried (MgSO 4 ), filtered, and concentrated in vacuo. The crude product was purified by flash column chromatography on silica gel (petroleum ether/acetone = 1:3) to give 2a (0.48g, 96% yield) as a white solid; mp 118-119℃.
III. General Procedure for the Preparation of 3a-b
A mixture of pent-4-ynamide 1 (1.0 mmol), PTSA (1.2 mmol) and 10 mL MeOH (EtOH) was placed in a 25mL flask. The mixture was then heated at 60℃for 20 min.
When the reaction was completed as indicated by TLC analysis, the resulting mixture was cooled to room temperature, poured to a saturated NaCl solution (30 mL) and extracted with CH 2 Cl 2 (3×20 mL). The combined organic phases were dried (MgSO 4 ), filtered and concentrated under reduced pressure. Purification by flash column chromatography on silica gel (petroleum ether/acetone = 5:1) to gain 3a in 89% yield (3b in 93% yield). 10.5, 14.7, 21.6, 24.3, 63.6, 68.5, 111.3, 114.1, 125.1, 126.9, 127.2, 127.7, 127.8, 128.7, 129.2, 129.8, 132.9, 133.4, 138.9, 144.7, 145.8, 157.1, 170.8 10.5, 20.9, 21.6, 24.4, 68.5, 111.4, 125.2, 126.4, 126.8, 127.1, 127.8, 128.6, 129.3, 129.9, 133.0, 133.3, 133.5, 136.0, 138.8, 144.7, 146.0, 170.8 21.6, 24.4, 55.2, 68.5, 111.1, 112.2, 120.1, 124.9, 125.4, 126.6, 126.7, 127.8, 128.6, 128.8, 129.5, 129.8, 133.0, 133.3, 138.6, 144.6, 145.5, 154.7, 170 21.6, 24.4, 68.6, 111.6, 125.6, 125.9, 126.8, 127.0, 127.6, 127.9, 128.3, 128.7, 129.9, 130.4, 133.0, 133.1, 135.3, 135.9, 139.0, 144.7, 145.7, 170. 10.5, 17.9, 20.8, 21.6, 24.3, 68.6, 111.4, 125.6, 126.6, 126.9, 126.9, 127.8, 128.0, 128.8, 130.0, 130.9, 132.6, 133.0, 133.2, 135.5, 137.4, 139.2, 144.7, 145.5, 170. 10.5, 21.6, 24.4, 55.4, 68.5, 111.3, 113.5, 125.2, 126.9, 127.2, 127.8, 127.9, 128.8, 129.2, 129.9, 132.9, 133.4, 138.9, 144.7, 145.8, 157.8, 170.8 21.6, 24.3, 68.5, 111.6, 125.2, 126.1, 126.5, 126.9, 127.2, 127.9, 128.0, 129.2, 129.8, 132.8, 133.4, 135.8, 138.6, 144.7, 146.1, 170.7 10.5, 21.6, 24.4, 68.4, 111.7, 125.3, 127.4, 127.4, 127.7, 127.9, 128.1, 129.3, 129.9, 131.7, 133.0, 133.3, 134.5, 138.5, 144.8, 144.8, 146.4, 170. 15.4, 18.1, 20.9, 21.6, 24.4, 68.3, 111.4, 124.3, 126.4, 126.8, 127.1, 127.9, 128.6, 129.4, 129.8, 133.0, 133.3, 133.5, 135.9, 137.4, 144.7, 151.6, 170.8 20.9, 21.6, 24.8, 67.9, 115.9, 125.5, 126.5, 127.0, 127.1, 127.9, 128.6, 128.7, 128.9, 129.3, 129.7, 129.8, 131.1, 132.8, 133.2, 133.5, 136.2, 138.4, 144.6, 150. 6, 14.7, 21.1, 21.6, 31.2, 63.6, 78.9, 111.0, 114.1, 125.5, 126.9, 127.1, 127.6, 127.7, 128.8, 129.3, 129.7, 133.4, 134.1, 139.0, 144. 14.6, 21.1, 21.6, 24.3, 63.7, 68.6, 111.6, 114.2, 124.9, 127.7, 127.9, 127.9, 128.9, 129.3, 129.8, 130.5, 133.0, 136.9, 138.4, 144.7, 145.9, 157.1, 170.9 10.5, 14.7, 21.6, 24.4, 55.1, 63.6, 68.6, 111.4, 112.8, 114.2, 124.6, 125.9, 127.6, 127.8, 128.9, 129.8, 130.8, 133.0, 137.8, 144.6, 145.9, 157.1, 158.7, 170.9 10.5, 14.7, 21.6, 24.4, 63.8, 68.5, 109.7, 114.4, 125.5, 127.3, 127.9, 128.4, 128.5, 129.9, 130.5, 130.9, 132.1, 132.8, 139.6, 144.8, 145.7, 157.5, 170.7 10.4, 14.7, 24.7, 58.5, 63.6, 70.8, 110.3, 114.1, 126.6, 127.1, 127.6, 127.8, 129.0, 129.2, 133.7, 139.3, 144.3, 157.0, 171.5 10.4, 14.7, 15.3, 24.9, 63.6, 66.1, 68.7, 110.3, 114.1, 126.7, 127.1, 127.7, 127.8, 129.0, 129.3, 133.7, 139.4, 144.4, 157.0, 171.5 14.2, 14.7, 14.8, 22.0, 50.6, 63.7, 78.1, 109.8, 115.5, 115.6, 126.3, 127.7, 128.2, 128.5, 129.1, 129.2, 129.5, 129.6, 135.3, 144.2, 158.9, 175.6 
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